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lc£*)mffl'?Z>tc*b<D. h 1 3 <t[H»WLTig»ji* 

ftSfifitt^-h (G2) 2 0^6n^ fl fSBS^-h 
2 0Biy-h 1 3 £H#0TjgBfr3tt5. MI S 
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¥mfomiC&jgL$tltc— OCDM I S h^>5***CCj:9 
BUlBM I S F7>^^OV-^, FW >Pb^c1ES^ 

fjIBMI S WE^wiSr^i^tt 
cct&£ u fc^ l 7 r — £ tRSS £ v 9u f * * 2 com io 

[fit*S2 ] 8WBS* 1 -^-^tKJStt* ATEM ISh7> 

j: g »f5e«fib&^*. 6 n/cMia¥^»Ji i ursa f u -y > 
n& c i t -r &i**8 i Ett<D*«MM * y * 

c t t *r ^rt*^ i <o¥WtM * y 

[H*B4 3 MIB?il»y- bits MiB^HftBCcffittS 
T 4 8»*S 3 Ett<D¥3W* 

UTJBJ5ESti'C3R-7-JKJiE««»tcKlBSti. liuES^- 30 
F BBUlB*2»»»©#*^J0t««©ffllM^^ra E 
Su E*M»y- F tt*5E¥^»©±fflfc»fi L 

c t t 1 si»*b i * y 

[19*96 3 BJiB*3Ktti«, *3JW*S«±Cc«RS3n 

T«BCCV-^*s»«E3n, Wffi±^- F <k*Bfty- 
F«iulBtttK*2f(*OMWJffitctB*f|niLrEg3tir^ 

^ c t *r *i»*i i iB*£<D¥^tM y S£go 

[f**97 3 WE3Ey- F b.fflh>f- btteffltttmbC 40 

<h r ^ g*# m i k*w>**» * y 

[8**18 3 A^^ti/cP^r Fl/^I^f^- F L 

Wt-e-O^ri- F<S*K:3-3l>"C, Sri <DS(ISil*fi[, X 
«\ 1 <7)*iJffll^{4ct: ©WIOTttT* 

mFlB^n - KIS*«#*«A* 3 C (Dr^t - FtfiXfi 
-^^-r-r^- FlS*tcS-^l*r , BulBSf 1 <D*Jffli*{a: 50 
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2 

<fc0ffil>»3©iWtt«fik XI* . lWE!&2©IWffli«aJ: 

F**CC*-3C»T, hu ESI 3 <D«PH{i 
<fc5ffit>*5©M8l«fiL XI* > BJE»4©fWfBl«&J: 

o*>fti»» 6 sijiBfflKiy-Fcca^-r 

4. 02cDffl^HI3Si, 
ySEB. 

[IS*^9 ] KTEa^^a-ytt, mflBH 1 cdOB^IhISS 

So 

[»«3S i o 3 iwrfaiy- f t*Mfcy- f tktitmmm 

<b * i -T 4 f 1 f Bi£cD^^» ^ * V «So 
[1**91 1 ] AAStifco-JT Fl/^fi#*f 3- F 

Lfc3WJ*»*m-T^a-FIS»fi#*ffl*-r*. c 31 ^^ 
3-Mot t KrE^a-FISmW-^B*©^^- F 

a*fikJ:<9ia?t^2<D«IIB«{a'T?*4, u^^^-^ 

<fc, 

||IBf3-Fi«fif*JA*3ti, COf3-F8*S 

mPfjkir'fzi- Ftt*«:»-^c»r, flulB^ l cD$iI®im{4 

y g§ 0 

[!»*B1 2 3 HUfBM I S F^>^**Sn* + *^aH 

■c^ottM^F y ^^Eswsti. ^lo^isiccafe^ 

MI S F^>t/X5r©Fl"f>* s tf * F*BK: k m2<D?j 

mc&&M i s F7>^^©iy- Fs^fflfft^- f 

3&J*tl**l»l CD^- FSS^2©9- F«K1. HUE 
MI S F^>^^»©V-^H3e*fl[tttC«a3nT 

^-^S^jA^B^, *uEHSe*ti«*Sai«fit<!:L/T, 
illR§n/c»l F»fC«Effi»*ttJ:!3*l>* 1 

cD*y©^(44^^., #atR©l* 1 F«(CMTEX2V 
mfi<=fc^ffiC^2(7)Wm{4 ; l:^^, ^vF«MCtt»l 

st>'m2 ^-^ctwtcjSD-c^n-enBJEaJgKiaj: o 

iKl^f*3 (DftUW«filSWIJEStS«{ft<fc 0 fit ^4 (DM 

WESH© 1 ?- F«ig|«FCca!RS*i4 
H2 ©7- FttCCfiTEff 1 0»m(4«TcDll 5 (DVm 
Wtfrktt* *aS?©*2©«7- F«lCCttEJ*2©«HBI 

i4<tt"4if*3S17iSl 1 ©C»T^tcE*EO¥3W*y 
y KIo 



(3) 

3 

3] MfBMI S F^>v^£#P ? + *)lM 

m i s b^>^*£<D Kb>r>^t'7 f,i§uc, mzoi-fi 

&ttC&&M I S h^>^**CD£y- F 

i)^n^frim\<Dv-YUSix>^2<Dv-vm^. mib 

fic>» 3 ©»JIBl«flLRCfirSB«l»«{a[ J: 0iH.«4OiBI 

«fiWl©^--FliiRI«F«:jW?3hS 

[11*514] 1 tf* Fo^t y-feWD- 20 

C0*«ftJifCjf^3n/c— o<DM I S F^>^^tC<fc 
OfllfiJESti, flfBM I S h^>^X£tt, IfttB^SMM 

coffiifty- F©*astc» 1 coy- hffimmzftLxm 30 

/c, gJIBM I S h7>^X^O$y*- F£, 

BUfBff! 1 CD^ft»ffi(Dl5iB3Ey- FR^fflfty- F<D 

HJiBy-^ffl«JBtc=J>^f F LTHufB^y- hStf*§ 
Bjy- F<b^tf LTatST*«fc5teHB»Sftfcy~*K 

[M*js i5]$i ©^fl^sffi^y- h t&mmzft l 
i. 
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4 

triex^*- h £ ^ t LTWia^tfcHKi^fcMJj* -c 
wr -5 c i twfti -r * y ^g©s@^ffi. 

ftriexy- h 4^-5 -r^ft? nfcm 1 ©«iil*)S«r^ 

Hi, 

BtffBlS 1 ®*«tt«S45f 6 b Tffif )?*0^«:1 i 

Suia^f*a±«:» 2 ©*e»jffi*j&s-r sigi . 
Buian 2 ©t&tt8tc m n*m#m tear & ma £ §g w 

m&Bf&? Z>TMt » 

* m f c <t * <t -r -5 ¥.mtb * * y Jig©*{^ 
m>m a] mi <D^m»mmcm 1 
Saiam 1 cottai«tcBjsB» 1 (D^mftmrnttcm-? zmn 
mztiz rpmmmzmm-? sis t . 

mftam 1 <D^lf*SS*WBLrBfS/S*o*a»f*Hi 
fTIB**(*««:y- F iffi^M*^ LXttftTZ^Z*- F 

mffB^y- h^^^i LT8JsB¥2»(*HCc^«!Bj* -f 
ah^j^ALry-^a^F'U^^iff^TSXSi. * 

ftriB^^^^Wfficcy- FJte»M*/M/'r»iqi-r 
H«sa*2»*iBo±Hccy- F»»«*/M/-r*n«i-ra*B 



x 



(4) 

5 

f&-r burnt % 

wt^ci zmmt r £**n*y * ^so^^ 0 
[twas i 9 ] m i (D^ftsscD^ffi^c^ i coffimm 

Suiey- tnmttnmjcdtmi ©y- bmmmzftisx 
^ >r y*tK c c mtt & fkTBrsggm *KBrr ^igi, io 

ffl£»T*#WCC»|ftr*y 5 -y- F i ur^*- 
» 1 FtttHR. ac^y- h 

b * iwe*-?»j««*©»**wi 4 e^-r tea* 
suib y ^ - y- h (ommcWBEM 2 cd*sw*s«©/** 20 

fuf B y 5 - y- h <DMBR©SaiB» 3 OI&»BI±CcffllJffi*i 
flufBJfl2 ©^ft»«cc«r* J: 9 JKfiR-r 

SM4. 

F*««>S&tfXgi:, 

4, 

WEy-^iB»*a[^iBmiftitfli*?[5)GaEL, comma 
-haiy»ifty-h4Sj«r»j6rifijK:iii«-rstr9 

[0 00 1 ] 40 

fcistgy- F<t i/t^>ft5^ ^cc^-ygatfifcfTS^ 

[0 0 0 2 ] 

•CC^DRAMCD^^r y-bW 1 OCDMOS h^>^X 
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6 

[0 0 0 3 ] DRAMli, gWffl{ttcf$l^^ h8©Sr4 

$s &*®t ut^fc^, m «mt} mm t turn uc 
if cos/ y =i >»{i:Bi©si«*<fc oa^< m&mc&jE. 

[0 004] 1 DRA 

^CcttO, hU>^42^cDiS^«i/y 3>sscc*f-rs 

J*— Sc»Htt* s BMi:tt , D» 1 0 0 n m*$ScD1f ^Xcd 

3 6tt*aj|ffl{btciiij^6nacii:c^ton*<fc ^ccttoT 

[0 00 5] MOS©y^>«:3pJfflLT*^^^y4a 
/h-TSi:l^S*«"4r<^6&34iT*5?), *©^-f^ 

>y^ycr>y- ^y— hcDmfi^Ccfc 

Fu^>«««^ffc-ra/c«?>, y-o-fejutt, y- 

ffy- K4TSfe©CC^:#< 2o^6Ci«t 
-K4*r4fe©«, *<W, I ntel?±*M k fcT* HDR 
i>(0^, 2 Y~rZsi>7,$t 1 + ^^^>y^63ftS4><D^ 

<t, cn6©y>f>-bMt 2 etitr. y-H 

[0 0 0 6] SOIIfiil^t, 8*ffllfflMOS 
(•fe>XfflMOS) CD^^>^^^f r >f h U-i/y 
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[0 0 0 7 ] ( 1 ) H.Wann and C.Hu, "A Capacitorles 
s DRAM Cell on SOI Substrate," IEDM Digest of Tech 
nical Papers, pp. 63 5-638, Dec. ,1933 

(2 ) M.R. Tack.et.al/The Multistage Charge Cont 
rolled Memory Effect in SOI MOS Transistors at Low 

Temperatures," IEEE Transactions on Electron Dev 
ices, vol .no. 5, pp. 1371-1382 May 1990) 

xzmf&ic%7Lz>f)K mm*y- ftkpmos f^> 10 

-So »#i£#Xfc"- Fittt), ji^CDSRAM, DR 

AMtcjfc^r^jprc&s. in— *£*c j:4«Fai¥9 - 5 

0 9 2 8 4^*RKtt, " 1 " £S<iiufc: "0" £S< 
ifi(4IOftC)|M^Mf>^3tirc^^ y-FTKPMO 
S h7>^^i«iNMOS h^>^**«J#*J$o 

[0 0 0 8 ] XWt (2) 9-FMftfl-T^-k;UC 20 

3tor, "i" i M o" *pn^cc« ct&x&~r, s 

o i s«**jflaufc?B*ttf¥^s<btt4. 

tr- F *>a^CD SRAM, D R A Mccit^r ^Fffjr & 
[0 0 09 ] UMTS - 1 7 1 7 6 8#&*tCt, 

a hu-yy*-F4Lt:«w*»A, 

"1" 4»<iiifK:tt "0" 41<iM**0. 
Xb'-Kilttt, ji^CDSRAM. DR AMKUt^T 

[0010] ^fH¥8 -2 1 3 6 24-^&fg<D4><Dte, 

^ * (Dmfi^Ccfc 7©3 u ^ £ 

cn4>, "o" *»<ffircc« "i" *»<i#g#* 

0, »*ii*Xtr- FiLT«, IStDSRAM, DR 
AMCC it^ T^jr & h o 40 
[0 0 1 1 ] 

DRAM£LT*b8ffif63ttTl>St><D« k «0*F^> 

[0 0 1 2 ] C «W& h^>^Xdf«jfi«:fla 
^ <D ? * * ;U r w <D^{i Mtt J: 0 -r — iBt*"T -5 <t 
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8 

[0013] 

¥»f*B&cffM3*ifc— o<DM I S h^>>>X 9 
It^SSti, SufBM I S F^>^X*<DV-X, FUY> 

CD, milBiy- F il5l»3L/rjgi63ti4tS8fty- F#K 
fulBMI S F^>^Xjrtt. #jfB¥^f*JI£IJi 
1 (Dlffi^C^l^ 1 9 s - fttffii , 89IB¥3H*»*r 
S&2©«<acc»SLfcSI2 T-ZWMt*$4T % v 9 
CClBtf-T & C £ *W« <h r £<, 

[0 0 14] C(D#69Bfc<fctitf, 3M*tt F^>^X#1f 
jfi*JBl>T k ^<E>* -^UtfTW flatty - FiLtl 

F J: * + * i F K: J: 0 ^ + * 

^^^com&tfJ^tf^CiCciO, "0" 

"i" f*-*©^* «{ft^*;**< or, i^ttiuv 

[0 0 15] CO^IBCCfcl^r^ftqWCC. f lf-^fX 
M I S F^>^X**5ffi<£ttf¥3t*\ FW> 

ii*n. »2f t -^ttJB», £^-F*>6©SB*S'&k: 

[0 0 16] CCDlfeWtCfettS^rftW&^^y-fe^flliS 

[0017] ( i ) ^m»mffimm»&mcMmmi:it 

[0018] ( 2 ) »Jfty- F3^^»ft»«:Saft3*i«: 

[0019] ( 3 ) ¥mwm&¥m&mmctmm*ft 
¥mfcm<D&m*&f&®M<Dmmcttfa l x sbs$ 

«W«:«t«3*irEaSti4«Jt. 

[0020] ( 4 ) *w#ii*j*aw*a«±ec?gREs n 
[0021] c©*eBcc*$i*r , f <tfflK?y- f 
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y- f iguwwccrettsnSo 
[0022] jfciy- h t»B&y- F*Eit;«ttrBB 

<s 0 cncccto, ^y- F&c<fcs***A^$<DfwsiJ 
&x$z> Q 

[0 0 2 3] CCD^HjcCct^^^^y^g^J:^* 

ftwcc, mi s f^>^x*#««<b^f u**e#J3 

0 1 CD^[aJ^Cifc-feM I S F^>^**<£> FW>** 

y- hacwiffljy- - f«scx» 

[0 0 2 4] fit, MIS h ?>lsAZ&n? + *Jl 

at ox. mtR$fttcmi<Dv-FMttcmmm{±L<i:<om 
fhucsi i omwnmTFom 5 (Diw©«a*-^*.> * 

MtR<Dm 2<DV- FSKOCSH 2 CD8Hj®Sft^T<Dgf 6 CDSHJ 
[ 0 0 2 5 ] M I S F^>^*£#P ? + *JlM<Dm& 

<DWn»«fi[*#iL, ^aBRoaio^-Fwccaaimffi 

J:D^l^2CD$iJ{a]mii ; lr^, try FftKUigilRtf 

S2f- * WKccic o r * n-e na*i<4 <fc o «i 3 

(Dm 2©7- K«&C Jj£ 2 CD$«fflJm{4«_hO^ 6 ©»JflP» 

[o 0 2 6 3 c&mwitmic. le^o^^ey^w 
7 a ^^iftitcM^n/c-ooM 1 s h 

^>*>*£K:J:9fllJS3*K fitfiBM I S h7 lsV>7s £ 

©ifjs&y- f ± , cotsafty- f ©siffi&csi 1 ©y- f 
immzft Lxmwz titcm 2 <o^mwmm t , c©?g 

2 <D*a»tta«<D^fflCC» 2 (Dy- F *63»J8*^ Or ffi 
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iBMsoy- Fi3fetfu ta^t^ <£ sccjbss 3 n/c, to 

IBM I S F ^>5^X ^CD^y- F <t, buIBSII 1 ©*a»(* 

^ f LTSufa^y- Fs^asfty- f tatf? ora 

**^JBH«ft»«Lb«:HWa*y- FSi^fflffty- F <t£ 
l&OrKSSftriiuiB Fl/>f >HZ%mbcx>$9 hiT£ 

10 [0027] c ©«u§ic«fc s^swm ^ »; saoisB&^ 
mz. m i <D*a«*a£«ccy- F*ft*n«*^u-c*fi«i-r 
F*«jisr*xsi, wriBffla&y— f*«o 

CC»2©*»»»1g*l6i3^b-i*4XSi, fjfBIH 1 CD 

¥m#&&*wmoxffij£m&<D¥mfom± oxmmu 
tern. »ttmmm*i&i$rrz>JM±* wn&Em#m 

«f* -y * >ttALtv-xa» f u -f exa 

20 i, Ht^ci^ii-ri), 

[0 02 8 ] C COSMIC <fc ^ U «a©«JS^ 

mzstc mi<D¥m{mmcy-btmm*ifrLX)tf 
iftj-rs^y-FSjgjiS-rsxgi. OTE£y-F*«o 
r^«fts*ifc*i©ifi»ii*0«rr*xei, b-tib^ 
i ©j^gt±cc»2©^«^«*teo^t>-»*xe 
<b % striae i o^w*i«*»f* 9rSw*o*»» 

■ iltJKUm *^»(i#&l»g|*»flE , i-*XS 
<L, WK*^»±Cc*2^«BI«»J«-rSXSi. 

ur*ft«]-r^fflft!jy- F^r^-rexgcb, *utB*ii»y 

urv-^aaPFu-f >*»sST*xsi» ^tec 

[0029] c ammtc «t ^*^»>f * y ^ao»s^ 

ffittMfc. f l iMS^^ l ©iiliMt a 

iii, Miam i (DmmmttcMMm 1 
40 sstcSjRsn***«ffi*JKJS"rsxgi. tuiB^ia 

Sffitcy- F«MW*^LTS*r6lT*MKiy- F*?^« 

t^igi, suiBfflftjjy- h*m~>x¥mit2titcm2 

©¥8W**«*te 0 MIB^ 1 

^T-^stffi^M^ff^-r^xai, W3B¥»i*»&cy- 

MgB^y- F 7^ >7 i Or BUtB*»f*)lCC^*BiB5«: A 

^>aA0ry-x^a f Fu^>^ff^T^XfMi, * 

50 Wt4Ci4»tit4. 
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[0030] c<D«wccj:4*a»*^*y*«oWjfi» 

-r&mwr- v*. MiB^y- f tmmbtcmmz titc 
wmvR-omi&y- h ±m±mm%(&mu smite <t 

m¥mwmic^m®*J*>ftALxv-x. fu-y> 10 

mxmic. m i ©^f*K*s<D3irocifi i (ommm^it 
cry- vmmmm^im' z>j:mt. muzy-tm 
mmm±icm i <o>f- bmmmzftuxm2<D¥m# 
mfo*mm?z>j:mt. m^m2<o^m^mcm^ 
m&mm * jtm l x * h "y a y'vt temffi-? 6 m^&f&tM 

2<D¥m#m&±tcm2(omgLmzMmL, cft^fjtB 
m*Bf&ffi.t&<D^yjfa t as-r s^^cm^- £ # s 20 

£Xfl ful B ^ 5 - y- F ©fell^t fitBIS 2 CD* 

<h . bu ib ^ ^ - y- h <omm<Dm^m 3 <d*&«± 

£ff^*r£X*I<t, BulB^^-y-h^l^*Lxr, gSffl 30 

- btmi bxmm-r^y- b^m^tsxmt, m 
^m&mic^mmzjfyftAisx, v-^Fb 

£^ ho-tiifiB^y- h&^m&y- hiattf Ltli 

mr$tm.m*%m u , c <Dmm tmmncmM b f L- -y 

[0 0 3 2 ] 

[0 0 3 3] HH*, DRAMOffi^^y^Oi* 

waWrM«ffl*7nurci4. y*y^vMC«. soi 

»ifi<Dn^ + *Jl/M I S F^>^X£K<fc91fJ&£ftr 
l^o BP*>, >"J 3 >i« 1 0 ItCftil i L t 'J 3 50 
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pM^'J3>1 1 2;WfJj?£;*ftfcSO I K«;WBl>e>ft 
Tl>So C(DSO IS«<DVUrJ»Sl 2±*C, y- F 
RfbRl 6^U^-Hil 3*»fiSSti. y-F 
lil 3*cSHSI^3ftTnSFW>i£IWBl 4<bn 

[0 0 3 4] Fu>f>atStBi 4<tv-*ffi;tfcBi 5i 

tl^. ffiot, pS->y :n>Jf 1 2^63S5^t*^ 

ioi) o^tt^r^biertT^i-rtitf. iiao^t^^ 

iB^IpI© fflfjffi^ffi^ 6 *fcli#gt 3 ft, * * * ft « 
P n }g^#it 5 ft ft: 7P-f-/> y tRSRK: tc & 0 
[0 03 5 ] COM I Sh7>^X^^e^^DRAM 

*>e>*ft»»gi3ft/cp§a^u^>Bi 2) 

4*»6^C#&*ift*«0. FU-Y >1 4<Djfi0StM>^ 

M 1" <h-T€>o FI/Y>1 4<t pl^'j3>ll 2CDfffl 
©pnS^I^VTXlt, pS^'J3>112 

[0 03 6 ] 7^-^? "0" , "1" =^*;l/#fw 
©MiUrfBttSftS, B2B, F*c#*.6ft4SK 

2 tc^T J: ^ cc*-;usa«:<fc 0 ^ ^ m&V B cDftl^ 
t 5 -^ "1 " JK88©U*(r*ffl«EV t h 1 -r-£ 
"0" JKS8©U#C^ffi«EEV t h 0 <fcOfit>o ^'^^tc 

[0 03 7] M±<Dm#Wj:DRAMte)Vffimctoi,>X 
\t. "0" , "1" <DU*l>«*E«*£ft«W 

*>6W6^W^^, y- F 1 3^6<D^S^CC<fcO 

"l" ^-^©HKD^t&uar^fflaHE^S^Tic: 



(8) 
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[0 0 3 8 ] ZCVVLT<DmM<DBmcl6^XlZ, ±IB 

O^ffiSJEM©*^^-* "0" . "1" ©IB 

[0 03 9] KTCC*ttWaSI(SOJBlB*8i9! , 4"*. 
[0 04 0] [9m<DJtm 1 ] H3lt H«©»« 1 K 

IftSLtl^o il^^Jt F^>^*£©^ 

i-*juWtaiK:jpJffl3n«67n> F-e&£!fli©y 
-F (Gl) 13<h«gflCC % sKf t ^«ffl*W»r**ia& 
©^2©y-F (G2) 2 0*»tfr^4Stft4. » 
20^- F 2 0 ttC©ja6©JI5JB©tfr^ F«M*IR 20 



1 9t^Ut2/';3>il 2©JgBS&C3§»*&^-rSJ:5 
KSftfiJ-r-S^v hiOT, ->yn>Jil2©T© 

Btfbflti icc*M&*ftTC>*. 

v F y 2XWffilLtcJ*:Vte)\'y U-fCD^ffiHK^L/ 

- F (G 1 ) 1 3«, mi ©7- K«WL 1 ttSlsIS 

ft, |g2©y-h (G2) 2 0B, 

2*C«tt3ft*. C*l6©*-F*WL1. WL2££ 

M-rs^ifiKc. y*y^ji/Mc© Fu^>*«aa»sft* 30 

fcf* F«BLJ&*IB»Sft*o ^^'J-fe^MC^V-^ 

1 5 immn&m (m&m&mv s s ) ccjg^sn^o 

[0 042]BI5B, y^'JtJl/TU^Ol/^r 1 ) F4 
*U 06B^nfn050A-A' , B- 

b' psa^y^Mi 1 2«, vy 

3>«MblR2 l ©aaM&frKJ: t), te^K«:^#~>0 
/&£ft£ 0 EP% FW >1 4«r^wrS— o<Dh7>^ 
X^<D««l^7-FJ»WL 1, WL2(D^tC->yn> 

U r»>BMUBl2 l©«&&^cfU)oT. ->yn>Jll 40 

^tt)^» mi<Df- F 1 3&t>*lg2©y- F 2 0 

— ^initciljKWCcjBflESft'r, cft6^»7-F«W 
i, WL2©*injccaJKWtcjBfiESftr, cwiSS 

(4^ (Mv-^I) F^>^x#±tt»IB*ft 
mm 1 7 r»bftC©JhK: e 9 h«(BL) 18 IffilSi 

5 FW> 1 4Cca>^^ FUr, »7-FI*WLl. W 
L2«i^J:Mcra$n^ 50 
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[0 043] Cftfc«*:D, §h7>^^0?tW > 

tfc««:#fcfts. 

[0044] ^ItC^^^^Tl/^Mm V 
-F«WL 1, WL2*$<fctftr* F«BL**/MjnX^" 
ffiFCDf^^rjf^L/ctLT, #{4-feiHBa«. 0 5 
tCKJSr^L/fci^tC, 2Fx2F = 4F 2 i&4o 

[0 04 5 ] fcLh©<fc5CC, — ZXDMl S F ^>^X£ 
£ 1 t'^ FcD^-ty -feMCilt, £V^^fBti 
#~C£ £ ^ * y ■tert'T lx W tfflfoKS ft 4. 

[OO46]07AM17B«, f 8 - £S#iA<&B#© 

WL2Wt + ^h^BL(DlESM 
iltl^o ttfcttfWICD?- F«WL 1 i»207 
-F3ttWL2«|qMtBl/rffitt-rS- B7A«, IS 1 ©^ 
- F 1 3 ilff2©y- F 2 0*^t;«»-C***i^C k 
JH2©**- F2 Oilioy- F 1 3J:D{gC^{4r'*iJ 

+ yrs»*pJfK<frsfe©r*4. — H7B«, 

mi<DV- F 1 3<LfS2©y- F 2 0 &c{±*W£fc©M& 

^**;l/rKfw©3l2©y- F 2 OflflCCjHR** 'J7S 

[0 047 ] 07AO1^ " 1 " f-^m^yh^m. 

1KI>jE©«{&VWL 1 H*-5A, l51B$fc:iitR3ftfc»2 
©9- FiWL 2 tcttf n J: *) fiC^lfiV WL 2 H (H 
©Wc«S*«fitVSSJ:«3filifiaa) SIR 
Sftfctr^ F3WBLCC«. I«1{1V S S cfcDiSOIE© 
IfiVBLH^i^c CftCCj:«P, aiRSft/fc^^y 

■feji/MCtc*5Cir, 5@^sbf^cfc6^>^^^ F 

[0 04 8] f-^Smi, »1©C7-FKWL 
ilfiVS S<fcO(SCifi©*fil[VWL 1 L«r^, ^2 
©9- F«WL 2CC»*ft<tO JgtCfil^«fl[VWL2 L 
^x.4 D CftCCcfcO, ^^*^#^^«:jft*I*-^* 

[0 049] "0" ^-dfSSS&^BJtt, il!R5ft/c0 
1M12©9-FWL 1ROTL 2tc-eft-eft 
M 1 " ##&#B#<t|H]@©m{iVWL 1 HMVWL 2 

<fc0flSC^fl©«fiVBLL*#A4. CftCCj:0, SIR 

Sft/c^^y-fe^Mctcfcc^r, Fw>r> ^^-^ jfi/ ^ a 

rXtCJtcO, ^t^Wf^^-^FbOl 4tC 

gfttiSft'C, tf^fcffioffi^ttfcr** "0" 5*-* 

^^^ift^> 0 

[0 0 5 0] a7BOH^ " 1 w ^-^##iA^B# v 
SISfifi[VSS«fc?)Wl^iE©*ffiVWLH4^. SIR 
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[0 0 5 1 ] f*-*«»ut, »1S^»2©7- F«W 
L lMWL2^1«lfiVS S J;9fi^t©SfiVW 

[0 0 5 2 ] "0" 7*-£S£iA#B$te v jitRSftfcSI 
iaO**2(D'7- FJSWL 1SCXWL2K: " 1" S#jA 10 

*B$<fciaa<D«(avWLH*#iL k jglRfcT* FiBLJC 

6ia«H«{ft V S S J: 0 Il^(DHiV B L L 

-f T *CCfc ■} , * * * * F U -f 

McgFtttsnr. #f s ^«tto(gc>tKfi8"C*4 "0" f 8 

[0 0 5 3 ] C ©<£*>$£> nooy- h 1 3&tf 2 0*C 

^ t *^?Kf ^©*-;HS*W»t 4 c t 20 

[0 0 54] fel±©J: 5 (cccDHJfiOJKjB-Ctt, iffi^ 
-F (»2©y-F) 2 0 4iy-h (inioy-h) 

1 3 t&icmsb-rzc tie**). l*c>«i«e»d** 

^ "0" , "1" f*-***^^**. EP^ ®2 

©y- h2 04f- *^tW»"efcm«(4«: ur, 

7 r -^»#ii*^fK:*©^2©y- F 2 0©m{ift±S 

"0" f*-*#*i&#©»^K:* mi <DY- F 1 3WJK: 
^t^^M^ntfe, »2©y- F 2 OCDfgSbCCcfc 

"0" ?*-*«#i&##lflfl&'r*5 B 

[0 0 5 5 ] feUiCtJ:*), It^IlEi^^t^ 
"0" , "1" ^-£IE1S#-C#£ 0 

[0056] */c k #aiR©m©?-F«wL i©n 

-ffg 2©?- FttWL 2 0m{ifcWT*^m{4£<g 

<©j®uri^^6, I5ID tr ? hBB L&C&ttSft/cffis 40 

CD-feJb-C "0" ^--irSSi&AfcfTSateOC. " 1" ^ 
- £ ft iS^ST £ *SJF{ ^^'J-fe^MC ~C © - * rt* 

ccaa«3ft*#jBR© "o" ^-s-feji/ctt. 7* 

*:/U-^y^>-^G IDL (Gate Induce 
d Drain Le akag e) li&CJ:^? 

[0 05 7]!^ "0" »*ii#B$, F«BL© 50 
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n&tt*<Ttf2>±* y-x 1 5*>e>fcr* FiKBLfc: 

ift^isnt u * ^ ^ c ©^tt©j&«©»^ is 2© 

F2 0Ct<fc9#7^S{aft±#tf Otf>£/c&, tf* 

a>, tf? F«BL©*ftfty-*©S*£«<av 

6tr* F^BLccstn-sftSKSffliftiJ-rsci^-c**. 

[0 0 5 8 ] $/cf-^ffll^t iiot "1" 

» # i&# 6 & c > J: 5 cc , 3 ffi« ttf£ SticiM 
^r&&, C(Dtc#>, t** F»BL©«{ite "1" 
ii#B$ J: Office C©/ctf>FU-/> 1 4 + 

tf^ot&Asn/c** y r^ss^ie^nr, tf-r 

6*. »2CC>y-F2 0«cj:4«l!»«:J:or, ^i-*;^ 

^^©^»** yr»WK»*A»«:fi^^*ci*Jr 

[0 05 9 ] CCDHSicDJf^Cfc^^P^^n- 
y<h»7- F3WF^^^©A*W*iai8«ffi©--W«:ltt^ 

*r& 0 07 c&*. w^fn-yv—mt* mi bk^l 

fcy-FiWLl, WL2©«ffi*^*£l*T4fctf>© 
•7- F«F^-f'<WDDV l©H^ft^KrSr<fc£o 
[0 0 6 0 ] C<Di7C^tJ;^, ntf^n-^R 
DEC«, NANDEIISC 1 OCCj:0«fiR3nr*sO. 
7-KjaF7Y^WDDVHt -f>^-$iBCl 1 
U^;U^0gSC 1 2 u^;b^ftl!8SC 1 3 
at)'* rleJggC 1 4<btCcfc9*iJ£34TT:t,>6o 
C©«jatc<fcf5, ntf f^-^RDECCCjfcgjaiRSti 

ft, iE(Da{4VCCJ;«5flil^«(4 , r**VWLH«:^SS 
Lr, 7-KfiWLK WL2Mftf&T& 0 
[0 06 1 ] J:9JU*IWU*, NANDIolSSC 1 0CC 
O'jrF^fifRADDi^-Fll-fi-^tt 

1, WL2CC*fj£-rS-7- F«F^-f^WDDV UC 
t^tA^U^KDP^TFU^fi^RADDi, 
U^iKD^- F^>f^-^WIWLEN^A*3 
ti^o Ufc^oT, a^Stlfc^-FttlWL K WL2 
CcWtE-TSc;- FfiF7>f^'WDDV 1 ©NAN DUB 
C10(DtH^ k a-U^;U, o^f3Sm*{4V S SCC 
4S 0 NANDHISgC 1 0©ttJ#«, ^>^-^@KC 

i i ^A^^n€> 0 

[0 06 2] C©^ ^H1S8C 1 It*. AJlZtitc 

ft-^ftsiKurm^-r^o Uc^ot, ii!R$n/c«7- 

FJS F7^^WDDV 1 Ccfcl»r«, >r>^'-3?[U8SC 
1 1 <DBiMX"<< os«3iE©a(ivcccctt 
£o c©-r>^-d?H88C 1 1©H1*«, U^^^SSH 
SgC 1 2 <b u^;^^@s§c 1 3 iCCA^^tl^o ^ 
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tc s l/^;bg»IBC 1 2 t U^Jl/SSMellSC 1 3 ic 

nandhusc i o<Dmt)&, A#£n& 0 
[oo63] cou^^ffeHisc i u-^aaft 

0&gC 1 3©W;fc«* tfc^^rHSgC 1 4tcA;ftS 
n&„ U^;l«^RC 1 2 i W*^ v 7 t BRC 1 4 
itc<fc«3. ^>A-*HBC 1 l©/WU^l>HWfltti£ 
r*SVCC©tfi;*J** VCC J:^ feBC^iEomiir^) 
SVWLHtC^lt, 7-F8WLK WL2tCtfe£ 

C14iCCj:0, -f>^-£[II88C 1 lCDO-U^HH 

tjnitrc&z>vss<Dtiij]Z, vss<t9t(S^«fit 

*S VWL L&C ltM1"6 0 

[0 0 64] ccDSIJ6©^Ji8K:*$tir», u^i/^m 

88Cl2», pSMOSF7>^*PM10, PMl 
li 4 niMO S h 7>^X^NM 1 0 , NMlli 
Ix.tK^rt^ c pSMOSF7>^$P 

mio, pmi i©v-xsm -en-en, ^{4vw 
enen, niMosb7>^^NMio, nmi i 

©FW>^fcJ8**3n-Ct>-5. */c, pSMOSF 
7>^X^PM10(D^h^m pIMOSF7> 
isXZPM 1 1 inMMOS h7>^3?NMl 1 <DTS 

©y-Fcc««snrteo, pfMosh7>yx^p 

MIKD^Fam pSMOSh7>^^PMl 
OinlMOS F7>^X^NM 1 OCDFffl©-'- RC}g 

igl^nri^o 

[0 06 5] nIMOS F 7>^X^NM 1 0©y— F 
Jjmctt. >f>;*-£@ggC 1 KDffl^A^Sti, n 
lMOSh7>^^NMl NA 
NDHBC 1 OOW^A^StiS. C^nlMOS 

h7>^x^NMio, nmi lov-^Sfli, -en 
*n. «iavs S(D«*&»tcgjRsnrc^o 

[0 06 6] — # % U^I/SaftlBRC 13« ( p IMO 
Sh7>^^PM12, PM13i, niMOSH 

>^X£NM1 2, nmi 3<t*, <f*.Tfltf&;*nTi> 

£ 0 pSMOS h7>^^PM 1 2, PM130V- 

^4S^«, en^n, «{ftvcc snr 
feo, t©Fi//>jsm -en-en, nSjMosh^ 

>v?X^NM12, NMI 3© FU-f >tt?»K:&tt3ft 
*/c. pSMOSf7>^^PM12(Dy- 
FSjTHcfcJ:, ^>^-£@B8C 1 KDMJj&tJjSti* 
pSMOS h7>^X5?PMl 3<Dy-hSW«, N 
AND@S§C 1 0CDtH^A^Sn*o 
[0 06 7] nSMOS F7>^^NM1 2©^- h 
«S^«, pMMOS h7>^X^PMl 3iniMOS 
h7>^X^NMl 3 t<Dm<DS- FCCffi«6SnT*5 
0, nSSMOS F^>i**£NM 1 3©y~ FiS^S* 
pfMOS h7>^3?PMl 2inSMOS F^>^ 
XjrNM 1 2t<Dm<DS- FCCffitSSnTOi. 
cn6niMOSF7>^^NM12, NMI 3 CD V 
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-xsr-tt, -en^n, «&vwLL©#*&*Mc«tt3 

[0 0 6 8] \&j]rty?rWS&C 1 4«, pSMOSF 
7>y^^PM 1 4, PM15<b, nIMOSh7>^ 

[0 06 9 ] pSMOSF7>^^PM140V-X 

iSH=-tt. «ttvwLH<3offi#&iatcssiftsn-c*$o, -e© 
hffi*^, u^;^mmssc i 2 6c*j^4pstMo 

10 Sh7>^^PMl 1 ©y- FSBHCjgtSSnTt* 
& 0 pSMOS F^>^X£PM1 4©FU-f>JSB 1 

pIMOS F7>^^PM 1 5©y-X4BW« 
i^ntt^o C©pSMOSF7>^^PM15© 

y-MfcT-cctt. *{4vs s^A^snrc^So c©/c 

p®MOSh7>^X^PM15», /-vy-t 
>^^PM15(DFl/^>iSm nSMOSF7> 

^x^nm i 4©Fu^>JS8T-ccsttsnn^4. cn 

6pIMOS h7>^X^PMl 5<!:nIMOS F^> 
20 >>X#NM 1 4 £©Pi©^~ F*6. 

WL 2*l8ttrSfcJ&©«E#tftfj3n£. 
[0 0 7 0 ] nSMOS F7>^X^?NM 1 4©^- F 
ig-T-frUi, mttVCCtfttt&SnTl**. tOtctb. n 
SMOSF7>^^NM14(t y-7'J^>©M 
OSF7>^^fj:6o nIMOSF7>^^NM 
14©V-^m nIMOS F7>y^^NMl 5 
©FU^>4S^5C^$nTC^o C0niMOSF7 

3mSnSMOS F7>yx^NMl 3©^-FS 
30 ^cgS^ntl^o */c, nSMOSF7>^^N 
Ml 5©V-XiSmS, «{4VWLL©tlM&«teJ8»3 

[0 0 7 1 ] «±© J: o •? f 3 - D E C 

t 7 - K» F7 >f^WD D V 1 Sffll^t, H7BCC^t 
IfiVWLH, VWLL^U, 9-FWLK W 
L2&CgM&T£ 0 ftte, 0 7Cte*5C>-Ctt % SMOSF 

F&^fcsnri^&a*, cn 

Mflfc s#S tc fc © "C « & l > „ 
[00 7 2]&fc, C©7-F«F7-f/<WDDV10 
40 ta^^rHSgC 1 4«, y-7'J-t>®MOS F 
7>^X^PM15 t NM144i^4^ Cti 
MOSF7>^X^PM14, NM15CC, fi}g. 

*<avwLH4afl[vwLL©«(aM^En»iLa:i»j:5 

F7>^^PM15, NM 1 4 &C<fc D „ ^©0£l>ffi 
r, eSC©«{4H^, MOS F7>^^PM 1 4, 

pm i 5&cEron£nTk<£t>©T*&ntf, mosF7> 

^X^PM15, NM14B, 137 D^Tct^CC, # 
50 BSTSCi fcnJflfcr&S. 
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[0073] ctitmi cxitmi Dic^utcwy?^ 

-^RDECi7- KIK7«r^WDDV 1 i*, 

y-fe^y iWMCAKiegLfciwr^ F0£> 07 E 

tc^T 0 C©B7ECC7jrr<fc5K:, "7- FIR F^-MW 

CACDJtffflK:, P^f3-^RDECi7-FSF7Y 

m'WDDV 1 ££BBg"T&C<h #T?££ e 
[0 0 7 4 ] Cftte>tfLr, 9-FIh*7>f^WDDV 
lCOU^T^ Fffi«#*£< "7- FUR F^-Y'<W 10 

DDVlOU-rr*? WL 

t; 4z;ur U >f MC ACDMfSKCH #R d E C t 

?~ FJRF^-f^WDDV 1 £*E«U WAtf, 
»J -fe ;l/ T U >T M C A CD SffliJ CD n ^ ? n - # R D E C t V 

-K»K7^AWDDVir, «tfc#@©?~FilRWL 

i, WL2©f^- F&lBtt^tfi^ ^^tywu-f 

MCACDSffl'JcDn^^n^^RDECi^- F«F^4 
A'WDDVlt, ffiifcSS© 1 ?- FURWL 1 , WL 2 CD 20 

- f tmrn^'u *cr 4. 

[0 07 5]^, 07 AteMfc-rSUOr-Zty- 
F«IF^^^©iaB»«€:ttWr*. H7Glt u^-r 
rJ-^CD— ^<h, i7A^L/C7-FOTLL WL 

V 2 (D-H^t@t*l> 0 

[0 0 7 6 ] COBTGKlSfct^K, p^n-^R 
DECtt NAND0BC 1 0tCj:Dfll«E3nr*5tl, 
"7- K8F7>fA*WDDV2H ^>^-£@]S8Cl 1 

U^;l/XfftliIB8C2 2i, U^l/^aSSC 2 3 30 
<b, at)'*vyTM9&C2 4t. U^^JftlslKC 2 5 

U3^^*^^t|pISSC2 6itcJ:Dffi$ntC^o 
CCC©«EOi«fiB8«», 0 7A<DWc«£oT, VW 
L 1 H>VSS>VWL2H>VWL 1 L > VWL 2 L 

[ 0 0 7 7 ] B 7 C iSfti^SWt 5 
^IhISSC 2 2 «**WccH7 CCDU^;u^teI8SC 1 

2tw\m<omjsxhn. psmosf7>^^pm2 

0, PM2 1<h, nIMO S F 7>^X^NM2 0 » N 
M2 1 i***Tl>4. flU pIMOSh7>^Xf 40 
PM2 0. PM2 1(DV-X^m IfiVWL 1 H(D 

[0 0 7 8 ] \s«fr%8»Mi&C 2 3 fe, 3*KKC07 C 

cd u ^i/asmsc i 3 tmm<Dmf&v& v ) . psmo 

Sh7>^X^PM22, PM23i, n§2MOSF^ 
>^X^NM2 2, NM2 3i4i^5.fiU n 
SMOSh7>W^NM22, NM2 3 <DV-*4g^ 

[0 0 7 9 ] W^^7t@IKC244>. S*KCC0 7 

ccDta^^^^riassc 1 Atnwomrsx^. mm 50 
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^gi^n/cp^M0Sh7>^^PM24 4 PM 
25i, niMOSh7>^^NM24, NM25<h 
SlitOio (IU piMOSF7>^^PM24 

©v-**ma\ ifivwL 1 H©«*&«ccS!3K3nr 
[0080] ztiKM3Lx % 07gcd>7-~ F*F^-f^ 

WDDV2«, W<)\sm&m%C2btltijj^vyT® 
BC2 6i%«itrCi4o U^»ftIBC2 5 0*« 
teU-^l^&ISS&C 2 3©«fiS<fcHHi"C*«5, piMO 
Sh7>^X^PM26, PM27i, nSMOSF^ 
>y^^NM2 6, NM2 7i4iit^4. ffll, n 
IMOSF7>^^NM26, NM2 7 ©V-^JS^ 
te, IfiVWL2L©ffilS»CiiJntC^ 0 
[008 1 ] tUJj'* H1?§C 2 6 (2, ffi^^' ? 7 r 
H!8C2 4tmm<Dffil$rCilb&&. piMOSh7>^ 
X£PM2 8 t nSMOS F7>^^NM2 8CD2o 

©mos h7>^^^0M?nti^ o -eor, 

p§!MO S F 7 ^ PM2 8 ©v-xsw, m<4 

VWL2H0»iCgi$nt*5^ niMOSh7 
>^$NM2 8(Dy-XiSm ^{iVWL2L©« 

[0 0 8 2 ] y-7y-*>OMOS h^>^X##jf 

Asnr^fc^cDW:, mi a#>6 5 cc, mft 

VWL2 HilttVWL2 L<b(D*filtt*ntJi'X* 
<&t,><DT\ C©SffiS^fSMOS F7>^^PM 
2 8, NM28 CcEPftU £ ftT WB^Dftl^ftr 

[008 3] C©t$/&a>65ttP£J:5 IC S ffl^97r 
2 4CDfcH;bte, S14VWL 1 HiifiVWL 1 L 
<t<DW^?^*IU. CttCcJ:*K Sl(D9-FiBWLl^ 
ffittSti*. tH^^7rIH!SC2 6©ffl^?«, 

^{£VWL2H<t^{£VWL2 L<h<Dlffl"C % WirtvV 

2<OV- Fi^WL2^j|gsft3nSo &*5. H7Gtctel^ 

[0 08 4] S/c, H7D(C^U'7-FIF7>f^W 
DDV 1 chim^UCC. ^7 HltCm? FIRF^-f 
^'WDDV2^C*?l>r4>, piMOSh7>^3?PM 
25inSMOSh7>^>NM24<S:t, f<Ci 

[0 08 5] C'tl^mi GXitm 7 HCCTnL/cP^f^n 

FSF7>fA'WDDV2i^ l ^ 
U^MCACCiegL/cU^T^ F0£, 07 I 
K^T, H7GRO f H7H«:^L/c7-F3»F'7-r^W 
DDV2tC*5t^T«, 311 ©«7- FOTL 1 <hH2©»7 

- FiwL 2*«tt&«ttrraJHW«cffitt-r4ia«Jb. 

^©1/^7-) FffiS#07 CSM7 D^L/c?- F 
8F7-/A'WDDVUH^<&'?tl* J ), L/c 
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SCi«H»r*4i#iL6n4. C<Dtc&>. 17 HC 
^O/cU^T^ hCC*sl>?t£. ^ty-fe^TU-fMCA 
<OW»J«:. n-)fa-yRDECi7-F»F7^<W 
DDV2<b4Eil/tl^. Ttt*>%. ^^yWU 

-f^WDDV2t?, ^S#B©7-FSWLK WL 2 
<D?*~ F4IB**fTC\ ^y-te^TWMCAO* 
{IJcDtf ^T^-^RDEC^y- F« F7^^'WDDV 10 
2t k «ft#S07-FIWLh WL2©f3- Ft 

[0 0 8 6] g/c, H7 J CCTjs-Tcfc^W:, 01*. tf, UU 
©9- FJRWL lffl<D7- FIF'7^^WDDV3^:, 

WL2©9- FIF7^>'WDDV44, ^*y-fe;l/ 

(DO - FSF7^^WDDV3^^)^-t , JWl/-l' 20 
MCAO^EffjCC©^, IfiVWL 1 HilliVWL 1 L 

FaF7^AWDDV40*^y : eyt;l'Tl/^MCA 
O^ffiiRCG^ m(4VWL 2 H <b^{iVWL 2 LO^fi 

[0 0 8 7 HIU C <Z> F©»^ 7-F»F 
^ -f ;<WD D V 3 <b »7 - FJ» F -7 -/^WD D V 4 <D5R;£ 

5 fty- FJ»F^>f^WDDV3<D0(*BI7 KCC^U 
7- F^F7>fA'WDDV4(DM17 LCC^To 30 
[0 0 8 8] S7KCC^Tcfc'5CC, ^ 1 ©"7- FI8WL 

im<DV- FSBlF^-f /<WDDV3tt. -y>m-*hib 
Cl i^/rurn^rn-yRDEC^cjg^^ti/cU^ 

^g|@BC2 2i, ISP-)f3-^RDEC{Cii 
3n/cU^^gMpIISC2 3i, ffl*^^7T@gSC2 

- F«F7-f^WDDV2iHSt*S. 
[0 0 8 9 ]-^, Ml LK^jVTcfc #2©?— F 

IWL2ffl(D7-F8F7^^WDDV4», tf^T^ 
-^RD ECi ( ^>^-£[5|&8C 1 1 U^l^flS 40 
[HlS8C2 5<h, aj^^^riaKC2 6<b*«^.r«fiE 
3nrc»4. U^U^gyilSSC 2 SiHtt^v^rHtt 
C2 6©Mi, ±J6lfcH7G09-F«F7-/^W 
DDV2iH»r*5. fflU 7- FIR F^-T'<WD D 
V 4 * U -fe^T lx W MC AO^fflOC^ 6*iT 

a^f3-^RDEC^9-FSF7>fA'WDD 

#R DEC *0iJ8C 1 li*H»rc»S. 

[0 0 9 0] 9-FiF7^^WDDV3(Da«)f3- 
#R DECi, WDD4<Z)CZ^f ? ^-yRDEC<!:CC 50 
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D^7FUXf|^RADD<!:WLENi«Ut 
Aft T\ »»WCC % Sa€>SffiS*I"CPIfl8U/c 

9- F«wwfiWHj»sn5. 

[0 0 9 1 ]&*5, H7KSVia7LftCteC^r«, §M 

os f^>5/* Fsstt^astitrc^* 

ChWi^ri/fc^BttfeO-CttttC^ */c. 07 K 
&C^U/C7- FfiF^^^WD DV3CCfct^rfc. 07 
MCCtR-TJc^CC. pSMOSF7>^^PM25in 
SMOSF7>^^NM24i4, C £ & pJ#£-C 

[0092] 07Ntt ±aoyty j ey-feJi/ru-f MC 

Aia^fp-yRDECi9-FS F^^WDDV 
i^Wt^^^'^^ ^MCP^^U-fT^ F CD — ^ij 

iTjvrar**. c^i7 ncc^-tj:^ swum© 

CCi^A*3*i4o COm{4VSS<bm{4VCCC3:, 

sjEHKate^ne© F^>r^6a€>SKBSTtcffi 

}§^n, COS**) ^^7 , MCPT^I<!:^^S®I 

4aHCDm(iVWLH, VWLU VBLH, VB 
LLk&&&ir2>m&7rslsX{,>Zo H7 AOWIifiJg* 
flaCiS^*y-fe;l/TU-YMCA*flB^4i«^*, 68® 
(DlffiVWLlH, VWL1L, VWL2H V VWL 2 
U VBLH, VBLL%4JSt4Ciitc5. C©i 
KB S T-CM$n/cSi©H4ii, «fl[«*&«ec J: 0 

- FgF7^AWDDVt^M$n^o 
[0 0 9 3 ] gfc, COy^'^'^MCPtCit ^^e 

y ? ^mc p {c^otf -^§*ii*» f-zmfrtti 

ft£ 0 C07FW T KU^U^-^ADRVCCA 

3*i£ 0 -eir, a^rFuxffW, p^rFuxf 

^-^RDECtegMS&Sft, ^^ATFMifB, * 
7A7 FUXf3-^CDECiC«jS^5o 
[0 0 9 4]f-^I/Oa^6tt, ^-£CDAtB# 

jMf^-^tt* I/Oig^6A^^n, A 

*Ui/-^lNRV(cAAShS. fir, f*-#F^ 

[0 09 5]-^ >-*y ^Tl/>f MCA^50E»ffi 

[0 096] ^/c coy^ey^y^MCPtctt, s« 
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y * v y'McpcDftm^Ajjztitcmwm^cm^ 

[0 097] «C*J, CCDH7NOy*U^"5>^MCPCC 
«DECi7- F«K7^<WDDVitRtfi»6 

- F«F^ ^WDDV<t4SW5»£fc&5. 

[0 09 8] «c*j. cn*ri»igu/c7- F«F^-f'* io 

WDDVL WD D V 2 , WDDV3, WDDV4CDjg 
[0 0 9 9 ] [HSfi<DJBS82 ] ^5S©»2B2 

& e c©»©^ir(i #i©y-F (gi) 13^ 

^•j3>ii2 <DT<Dm&>&&mtm 1 1 rtKS#>&£ 

ntl^, m2<D*f-Y (G2) 2 0tt, vya>ii 

2(D±^ciBfiSns^ itSWWi^ »j=i>» l 2ic 

*tlftll/ttlr>. IP^ i/'j3>il2(fcSI2(Dy-h2 0 20 
<b©Htc;«, *>yn>Jll 2tc«lK$n4*iBt««2 5 
*«W6*VCI»*. -€-Or, !jl2(Dy-F2 0te, *&» 
I2 6^lt, *«t«S2 S^fnJUrfeO, ctuc 

[oioo] c<Dnm<D&m<Dm£i>* mzw- f 2 

0 rt^> y 3>112 CCS* orS»JS^Cc<fe SKffiWfB* 

*y i2Ji/MC<D»i ©y- f 1 3, » 2©y-h2 0» 
-en-enmi, a2©^F«wLi, wl2cc««s 

ft, FU^>1 4«tf* FJRBLfcffittSft-C* B4(D 30 
<£ 5 ^ * y -fe ;UT U A * & o 

[0101] c©^jfi©jK««:j:^-cfc, at©^*©^ 

[0 10 2] [|866CW$S3 ] 09 ^J6(W&«3 
ASDRAM-fe^fi*. 03&C#]^2i±T*LTl> 40 
COSIJtOJKffi-Ctt. m\<Dy-h 1 03 t 

raacc, tsvzi^m i 2o±fficc>pt^'r^>cfc ; 5tcff^3 

ft, Sr2©y- h 2 0^H8iEIfil©* + ^^V^«ii* 

[0103] coo^JfeojKSStc^orfc, 5feo**fiOff$ 

[o 104] [ mmoitm* ] 0 1 o a«. ^ssojkjis 50 
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4ttJ;&DRAM-k,'U7 IWCDWT^ F£inU 01 
0BK©A-A' »Wrffi*^Lr*5t), ilOCttf 
(DB - B* «BTffi*^Lri*4„ 
[0105] C <DHtt©JBJB<D»^, 0 1 0 B&CTjVr <fc 

sec, ^>y 3>n 2©±ffitc*trnj*rsJ:^ccj92©y 

-F (G2) 2 0«)SSti. HI OAStfHl 0CK: 
TjrTcfcMC, ->y a>Jfi 2<Z)Mfflffl&t#ftt~£<J:5 
CC, Hl<Dy-F (Gl) 1 3jWBiS3*tXI>4o BPfc 
>";n>Jll 2(DlM^t^^iT^MI Sh7>^ 
X£#t»J&2ftTt,>& 0 C©C<!:#>6#^&<£5K:, C 

^jBAEsn*. hi oak^-t^sk:, gucoy-F 

i3», tr ^ h^BLcD^cctiSy^y-fe^MCScc 
^iittcciaasns, for, »2©y-h2o^ c 
nenoy- f i 3*2kmmmLxv- K«wLiu 

raiftWccjpfltSh*. SEot, mKtf*2©y-F 
i 3M2 o«Ei«fi[rftijffli3nsctcctt*. 

[0106] mrsmmmi iiz* mimn atmzm 

17b©-l»ilr*^ ffllJIl 7 a±GC, 1 
5*ftfflffi«"r4HS«{ft«2 3*siBHSti, »211 
7 b±tct*y h^l 8 #§2132 ft 

[0107] c<ommo>mm<om^. m 1 oy~ f i 3 
zttcmmc, »2©y- f 20 ©ant** *ji/#*0e 

£ft£C££iSttT, ^2©^- F2 0tcJ:0-e<DiLT 
C<D/ctf>, »l©y-F 1 3i*2O^F2 0(C 

<fcco^coJ:^^^^y^;l/MC^n I S h 

^>^**©»^r**i«, »l(Dy-h 1 3tc«, n 

s^y^y S2©y- h 2 occ«, vyn 

y^^Ci^^'^^^^o^/S^fflc^o ^/c, ^20 

F2 0©T©y- F««B (* + ^>^*B»l») 1 

9 ccwwita^ y ^ >s>rtis*ffli^. 

[0 10 8] -fe;^p ^-f^^cDiS^r*abn«, 

mi<D¥~Y 1 34utpa# , ;i/ | ;3>tffli^ 1^2 
©y- f 2 0 i Lxmz&^y <um<D&m*m^ti 

[0109] CCD^Jfi©JK»CCj:^r*> % 5fc(DflSfc£>ff2 

si i raa<DS»**5f# 6 n ^> o 
[0110] [sisficojKffls ] h 1 1 mmmmb 

tcJ:-5DRANH2;l/OWrffiHKfi*^0"Cl^. COlffi 
©JgJBt?», SOII«WcC<, 5/U3>WS10± 

tcjf^s n/c p at±tt-> y 3 >au 3 0 cc«emm 1 s f ^ 
>^x^^Miri^o ep^, tti*^y=j>8P3 0<D 

i5*^snrc^s. tttKvy3>aj3 o<dm 

«JBBCCfflSPtiSl-r4J:5«:*l<Z)y-F (Gl) 13if 
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2<Dtf-b (G2) 2 0^M3tltO5, ge^-C, S 

>ycD=^*;l/*TW tfZffiMM I S F^>^X£fc 

[0111] CCD^SM J S bz?>zsX*?ffimZ. SG 
T (Surrounding Gate Transi 
s t o r ) £UTfr]6*VCt>6 0 

[0 1 12] Z<Dmi&<DT&mt&^X i>. $oCDmi&<DB 

mm?** 

[0114] LmjM<DBmiftm<Dmmi:m mi 2- 

SC. 2t^cO^Un>a^ffll^o S 1 2CC^-TJ:^ 

tc, ii©^y3>igi 0 1 cc«, ^Ti/-^w© 

t0 1 3 K^T J: 5 CC, il02 KigHbJg 1 0 3 
iAfr, jgl 0 2<7)#l£^ ^C^'J3>1I10 l^BU 

[0115] C(Df&, 01 ^>»;r3>S 
S10 1±(C, h*6ftJgl 9%ftLXm2<Dy- h 
2 0 (G2) £*7- FIWL2 £ LTSlitrr 

»;^>^b^i o e^mmm-cm-yxw-iBit-r^. 

SfbiU*. CMP (Chemical Mechani 
cal Polishing) £ffll>£o ^CDf£, 0 1 
5^C^TJ:^CC, ^ifiikb/cv'»;r3>@$<b^l 0 6<Dffi 
CC^2<D^'Jn>*«2 0 1 ^rBiO^-li'So 

[0116] com. mi 6 cc^rvr J: 5 si^>y 

n>S^l 0 1 ^fSLtt^SO I m<DmMCfj;2>£ 

vwm?2> 0 cocfc^^cw^^n/c^u^vsffii o i 

^03O^»j3>il 2i^l> e C(D<b^, focM&i^ 
A,1£is U ^ >»{bM 1 0 3 timtitttcito. 1 

- h i 3*jfcfiE*r£Xii't\ cn«(cM?n/cf 2 

coy- h 2 0 tcfia^to#^4 ^ <fc LT*UJB 

[0117] m 1 7*C7jrf J:5K:. ^'J3>lfi 
1 0 nc «*|nj<DlR^K*?f ^IR^lKMfbJRl 1 5 
^ST I ffite<fc9«sM&2K ^Ofgy- h*6ill 6£ 
/rl>t»l©y-h (GDI 3*?-F8lWL 1 il 
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[0118] [iuficojK»2*n£©«jsxe] @i9- 

H2 6«, H8CC7S-r3lifi©JBJ82>tffE©DRAM-fe^ 

y-M3, 2 0^:v";r3>Jl(7)_bT^CiBg"r-S/ca^ 
CC. 2^>'J3>1M1^ 0 HI 9CC^-Tck^ 

mMz&t>&-?-?tisX* mi o 2«rinn:T4. 

io rH2 0«:^-rJ:5tc. »1 0 2&cBMblRl 0 3£*I£> 

iitr. ft i o 2 <Dg&£ mas «; n 1 0 1 *hu 
[0119] c©t&, 02 nc^-Tcfc^cc, ^>';n>s 

siontc, y- f^mi 6*fti>xmi<Dy- f 

13 (G 1 ) F«WL 1 <hUTStt-rSJ:5K:^ 

ififb&tte, CMP (Chemical Mechani 
cal Polishing) SrJB^So 02 
2CC7n-TJ:5tc, ¥ffiibu/tv u 3>^{bBI l 0 6©ffi 

[0120] C 02 3CC>nT<fc9CC, mi<DUV 
^>S^ 1 0 1 *-W£LTl»SSO I JicDW^CCttS* 

rw^-r-s, coj: ; 5^w^$n/cv'»;n>a«i o i 

^ V y 3 >*flJI 1 0 3 aWIIBt fcft, &<Dm2<D# 
30 - h 2 0 cn*gECCff^3n/c^l 

[0 l 2 1 ] W*HHSnA:^';rJ>affil 0 1 CCCi. 

^2 4^tj:^c, ^-f tmmim 1 1 s^a^iAA 

/cfg, 5x»;:3>BKfcM2 0 3&*i8IU 
^^^jl/^^^ CC*ftKT4fi[aK:BBP2 0 4*BBtt4. 
*"7-»l»l»«IR 1 1 hi^ico^t 

40 >J11 2&Jtm-f2>a -eur, 02 5tC73rrj:5fc:, ffl 
□^r/rur ^■•r*^#f s -i ccs^$n^**Bm®2 5 * 

^BEL, CO±CC+^/^>^ffiJS)S2 8&ftlsXm2(D 
y-F2 0 (G2) «r»jSSr*. *««S2 5i»2© 
y-h2 0£t*, *^^^^J»J»JR2 6*^-Cift^W 
KflEilLftia, Che»*-*«: »7- F«WL 2 4 Ot^ 

#-^>y-rntf<fcc> 0 *i>x. m2<D>f-h2o*-? 

XftLX, 'J 3 >«<ki 2 0 3 ±*>6 'J 3 >f 1 
2CC^^>viA^tfor, > 1 4RtfV-* 1 5 

%&f&?2> 0 02 6te7jVr<fc9K: % Hffll«»K 

50 17^MU C0±^b'7F^l8^M1"^ o 
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[0 12 2] imbOjm3ttl£<Dm&JM]&2 7-~ 
i3 3(i, SI9tC^-rjaiSC0^ffl3*fj£©DRAM-fe;b 
(DiiXl^ltC^o C(DlliS<D^SS"Cfc, XocD 
h 1 3 , 2 0S*>U3 >»©±TCCffiH-r 

T0 2 8Cc^rJ;5Cc, illi 0 2*cBMfci«i 0 3^ 

fll 1 0 2 OSES U 3 1 0 1 «HQ 

[0123] C©fft, 02 9Cc?n-rJ:5K:, V»ja>i 
{t^2 0 9**£HU F^^**©***^* 8 -' &c 
3PtfE-rsfitatcB8n2 0 9 a*JKJiR^ao CCD 
BBP2 0 9 ai^OT***^^ K:«*S3n2>*« 
*S2 5*JI5S8U C©±CC*+'*i'*J|ftl*il2 6*^ 
UtS2oy-h2 0 (G2) *BlSLtZ>a ■ffii«ffi2 

5i»2©y-h2 0ttt, *+^>^*63»Bt2 6*» 20 

^awiwtcj««iL/fca, — fjbwl 2 <tur 

[0124] S2©y- h 2 0 ^Mb/cl«, vys 

>BMfc«2 1 o^ttttiRrao-r^aftrs. ¥*§fb 

CMP (Chemical Mechanica 
lPol ishing) *Jfll>*. t©», S3 OKl^n 
"fcfc^C, ¥SftOfc^y:a>MftBi2 1 0(Dffl^2 

[0125] C©ft, 03 ltC^-rj:^tC, *105/'J 

=3>S«i 0 1 ^surc^so 1 «©»#«:&£$ 30 

rws-r&o c©«t9ccwiBstifc^y3>*«i 0 1 

*H90^y3>il2ift8. CCD££, 5fetca»ii 

a,/c-> y n >mitm 1 0 3 #sggm-rfc». ;&©^ 1 
coy- h 2 occfi[S^toi±-r^/cfi?)CDv-^iurfijffl 

[0126] /?^ISS3n/c^Un>Stgl 0 1 Ktt, 

03 2&c^TJ: ; ^t, J£FAmMtiRl 1 5 *a«M^ 
y-haill6 4/MtSl<?)^hl3 (G 

1) f*wl 1 iursfcft-raj:^^*-^ 40 

KU^>14R^V-^15 4M«o *©«, 0 3 
3K7jVrJ:^C, nNUfiKIRl 7t»«U, C©±CCtf 
* F«l 8*Jgl3fr*. 

[0 127] [^©^»4ttj£©HfiIfI] 0 3 4 A 
M03 4 8 8 0 1OA7bM 

01 0CCC7nL//cH*fiCDJ^Ji84 3tj£©Hte^r W©«ifi 50 
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X*l£, 0 1 0 BROl 1 0 C^Vm^^S^XmL 

[0 1 2 8 ] 03 4 A&tf03 4 Bfc^Tcfc^CC, 5/»J 
3>S«1 0±fc:BMfc!Rl l&JfclSU C©BWMtl 1 
±Ki^©ffS©pSS'y:a>»l 2*^fr4. CCD 
S/»J=i>H12±CC, * + >^£*&lSJIl<t 0"C W^tf 
i/Un>ft{kRl 9i5/»J ^3>^{bM3 0 1 tfrhtz 

mmm*5tm-??>o m>x. c<ommm<D^^^> 
ao^y^ai 2*«fti8i 1 tear *<t sec x** 

>yur, «^WBIIII3 0 2«a8bi&b. enccj: 

* f ^4 >©*^»j«««£ Lx&mztiZo 

[0 12 9111^, i3 5AM13 5B^-TJ:^ 

m©^-F l 3*a&i&t*^#««©^y=i>» 
lbM3 0 I £3 0 2 i^'j3>HtIl 9*x *^>^ 
LX, pfiJ/y 3>I1 2©F^>^*JBfifc«*©W 

i/'j3>H2©ram s/»;3>B<ti3 0 2 4»* 

U MCcTti&cDl${bM l 1*— x 

[0130] tOt, 03 6 AR013 6 B&C^TJ:5 
(C, ^'J3>112 ©TOBffiK: F tetKISt 1 6 *Jf2J§3E 
^^^> ! ;n>CD«fi<tx^^>^^J:9, « 

l©y-F (GO 13*, ^fJ-feibMCtlW!)^ 
yn>Jll 2(OlHltca«>ii^Jigi3ETSo 
[0131] ^CCC, 037 AMI3 7 BCC^TJ:^ 
CC % BMUR3 0 1 CDRSHC, m 1 OV- F 1 3 
Or 7- K«WLi45»2©^ F 2 0 £*Itf>iAfro 

m2 ©y- f 2 0 ccttita©«t 5 cc, gn ©y- f 1 3 
is 1 ©y— f 1 3<d^Jo^^ y 3>i^2(Dy- 

F 2 0©^*^£©J^*fc3*Sfca&«:, ^ 1 ©y 
-F 1 3*«tft*C> SM»JtJH©>< y Ti&JS (Witf, 
T i N^TaNtti") 4«Slt *5l>T kJ:l> 0 t© 

ft, BMfc«3 0 1±*»6^U3»B1 2«:-f*>aA* 

ffoTT, S/y n>JB 1 2&C FU-Y> 1 4MV-^ 1 5 

[0132] ^CCC, i38ASO!3 8 BCC^TJ:^ 

TOiil7a4«Sl, cnicn>^^F?L* 
BWt, V-^ 1 5*^7- F«*fiKC*a««-rSH3E 
«fi[«2 3*»SEr*. CCD^, ilOBSOHOC 
tC^-T^^CC, Hffl«SJ»IBl 7 b**8tO, n>^r^F 
?L*58Wt: v FU^> 1 4«rStt-r&tr? Fi^l 8*Jf$ 

[0 13 3] [|Ofc©««5»j£©i2;bru^iii!Jltr 
11] 03 9A« V 0 1 1 CC^TDRAM-fe;UCDftf*Kf^ 
■bJl/TU-f CDU-YT 1 ^ F*^0, 039B«tcDA- 
A' «8Rffi*^l/, 03 9C«t(DB-B' ^Kffi*^ 
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cnh<oy-h i 3, 20^, — ^k^w^^- 

[0 134] 14 0 0 B-i4 4 

4B«, 0 3 9 B&t>*03 9C&t#j£-r6#Tffi ; £ffl^ 
/c, Sgli^Mtait^^o 04OA&CK04O 
BtC^T^^CC, >";r3>»ffil OttOtZ^tbV-X 1 5 

i ^ n ^i^itcM ? -eur, C(DnS> 10 

K4 0 1 <DvX^£^£->7fc#cU >"JrJ>JI40 0 
CD??t£2jnXU ^(D«^^g|^fbM4 0 2^a^jA 

UT&J:^o 20 
[0136] 04 1 AM04 1 BK^-f <£5 

&c, ^»;^>^tM4 0 1 *tr* Htt*ifii«:fe^Btu/c 
^£->&c^"r£ 0 for, co>'U^>S{tj@4 0 

y3>I4 0 0^Sg 4 i^>^t*. cnttJ:^ 
->»j3>i40 0«t'^ F 

fft, ^y3>MI4 0 1^SU H4 2ASyH4 
2 B&c^rJ;5K:> a«;^iJ=i>SB3 OOjaHCcy- h 
MI4 0 3 O 1 1 <D¥- MK&jftlfi 16, 19 &C*tj£ 

■*-*) *j&su ^>y^>i4 0 4^ti« o 

[0138] ^CC, 04 3 AR£>*04 3 BtCSVrJ:^ 
K m CO^fSS>' i ;n>Jia4 0 4^:R I ECCctOx-^^ 

\<D?- h 1 3JBL&m2<DY- h 2 0*fc$rtr*> o "Tft 

^>^Lt k y-hl3. 2 0«t^ o 40 
[0139] -e<D« % @44AMS44 B0C^"TJ:^ 
CC, -f*>ffiA*fr ortt^>U=»>g|53 0<D±gP&tn 
SFl/'f>14^« B «C>T, ->»J3>if[:l4 

0 5 4*9im cn^^iflifcT€» e C©»«, 03 
9 9 CCC^Tct^CC, JffemiSJg 1 7 £*tfi 
L, CftScrO*^ h?L*BH^r b'? MR 1 8ZBf&? 

[0 140] [|gSfi©^jB5»j£©flfeco-fe;i/ru>f<!:* 

©SiSIl] 0 3 9 AMi3 9 B"C«, SlO^-h 

1 3 <t3T2<Dy-h 2 0iUTEIC*at**4*ffll^ 50 
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|HI«ICD't2;l/TU>riSi§"C^l <D*f- h 1 3i^2© 
y- V 2 0 CC)J(©«SWI4*fflir» 0 3 

9 A7!jM03 9 C{C»j£S-erH4 5 A71MH4 5CtC 

[0141] ftvos v =3>ih53 o omm^y- y-mitm 

16, 19 4/rUSlOy-h (Gl) \3tm2<D 
(G2) 2 0#^fiS3ftS*tt* 03 9A7bM0 

3 9c<t[5]t;-c£>&o (su cft&©y-F 13, 20 

-T&^y H2;l>MC©H|-Cgn cr>y- h 1 3 i*2oy 

- h 2 0^accig<DlBg<bft€>^. fflaurii*. 

EP*>, ^ 1 09 - FiWL 1 iI209 - FWL 2^ 

[0 142] 04 6ARt>14 6B-15 3ASt>15 
3B(i, ^<D$8®XH*, 04 5 BM14 BCCDj&rffi 
&C*tj£3-i±r, Sft!ST6@-C*^, 04 6AW04 6 

B^c^-Tcfc^^. t/y 3>ii i occra^fev-;* l 5 

pM^> T ;^>il4 0 O^xf^^^^JU^g^n 

0 1 07X^^A^->Ml, ^>J14 0 0£x 
^>yirt'^ M1£Wft«i^T&X F^-T ^TOil 
£JJDXU *©»te*^BtBWfclBi4 0 2 £tl#>iM?o 
[0 14 3] ft*, SWitt, xfc'£^>*;Ul&fei£ 

[0144] JgCC, 04 7 AW04 7 BlCn^X^ 
ftC % V'j3>lftI4 0 1 £fc*? MW^Inltc fc^lBI L/c 

/^->^c^-r€>o *it, C0vy3>ntl4o 
■j3>i4 0 0 4»g, x**>y-r*. CtUCj;^ 

[0 145]*t»t, I^iMtl4 0 2<D>)*>. V 

ft, t/U:3>Sfl*4 0 l*Bft*U 04 8ASO14 
8B^-Tcfc^CC, tt«J/ya>»3 OOJSBCcy- F 
SitllB^Ml, ^gvy3>i4 0 44«ai* 
£„ CCD^S^y 3>I4 0 4£R I EtCcfcOx^^ 
>^LT, 04 9ARtf04 9B&C*Kr<fc5CC, "7- F 
IWL l i l/-Ci«tt-r*» l h 1 3 *Bf&?Zo 

-Tftfr^ ^»a^>y=i>ia4 0 4*WJIIKiUK«5K:j: 

Dx^>yit, mi <^y- h 1 3*Jf^"T4. 

[0146] cosfgt, a^eqccjfjfissti/c^ i coy 

- h 1 3^6&£»7- F«WL ttttS^JraVSPS 
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±gpcCn§lFU>f> 1 4£fl2/£"f£p fit, VJn> 
ffiftM4 0 5^t«U/di ttt^>';:3>2i53 0#IIffl 

-So 

[0147] ^Lt, 05 1 1 B&C/rrTJ;** 

©y-h i 3j&vy-mimi 6*m$;-?z> 0 *<d 

l& 05 2 ARt>*0 5 2 B&CTjrTJ:^^ ggffiL/ctttfc 
Z/V r?>g|53 OCOffJMCcy- h&ffclR 1 9 *}|£j?RU 10 

i coy- f i 3 t6*sft«*t**r, y- F««tmiR4 

0 6^:1S«. 

[0148] ^CC, S53ASO'i5 3 BCC^J:^ 
CC, C(Dy-F®ffittt4K4 0 6*i^>^Ut, ii 
»W5CjgRR3n/c»2 0y- h 2 0^6^6^2(0*7- 

^ Brazil i7*/ritb7hsi8 ijgflc-r 

A 20 

[0 149] [»t©jBJ«5»ja;©3 6«:ffi©-b^ru 

4] 15 4A«, 0 3 9 A(D'M1M<D&M<D<\zJl'T V 4 
OC, 7- FHWL 1 , WL2£fi}fita*t^£/c&©^* 

i54BttfOC-C J»»rffi«:^Or*J9, 13 
5 4CB*OD-D' fiil^ltC^, HP "6, 03 
9 A 7!j^0 3 9 C rB* 98 L fc t 1hJ*$cd -fe Jl/ r U -Y 
LfcfJL t** HI 8±CCJilB*ft»l*4 0 
C©JHHMfi»IR4 0 9±&t^*> hlB»5 0 0*Jf5l&L 

rt^„ 30 
[0150] f + y hie^5 o on ss^fctr* Ftti 

8<DP^t, IK»»I4 0 1 7 ^rllLt^ 1 R 

Vm2<D?~ V 1 3M2 OtCjg-r£a>£^ h?L5 0 

le^ir, con>^^h?L50 u/rity-h 

1 3&£>*2 0CC3>£^ h CCD££> fcT?F*l 

1 8CDPfliCa>^^ h?L5 0 1 T =y A > S-tfT 

^flc-r 4 /cfetc, f y h»l 8«VUn>^{bJS4 0 8 

[0151] C<D«ft^+> HB»5 0 0£ff*fKT£C 

<t&cj:9, FiWL i , wL2<Dm#eaasie*^ 40 

[0152] 3^t0 5 5 5B«, 054 B 

Mi5 4 CCCfc^T* 7-FSWLl (^l<C>y-F 
1 3) £9-F«WL2 (»2©y- F20) K*hr6 

0 2a$c£T, 01 ©y~ M 3(C^3>^^ h?L 
5 0 1 ZBtiSLUXm 1 FIBS 5 0 0 

[o 1 5 3 3 $&>-c. mmtmmso 2 b^mmb, c 50 
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(DBRM6il*Jg5 0 2 htcmZW- V 2 0(<CttTZ>^> 
f^h?L*HWr, ^2<DW> F1B1K5 0 0 b*J&J?R 
-r^ 0 CCDit£\ »2©W> M21fi5 0 0 b*. H 
©^ + > HBB5 0 0 a<DfgKC&*&££D£C<tft< JI5 
J&-f &/c#>Ct, £1 <DZ/ + > HB^5 0 0 a(OSl»^> 
V*>M1ttti5 0 4-CS^i^CC-TSo 
[0 15 4] 04 5A7 1 >M04 5 C l<C7jkLtc<k 5 

frC, 9- FiWL 1 , WL2*S&£#*4&c<fc9Jf5EEU 

©y-h i 3tcM-r-s^^>ne^i»2<Dy- h2 o 

5 5 ARO'0 5 5 B b ffimtitM&Mm? <£ 

Ci 0 fil, C©*§^ *l<D'7-FiiaWLli»2©7 

-FSWL2«2*'roi£acci3a3nrc^<D^ 

* > F Ett * J&ST £ C t «c ft £ o 
[0 15 5] [ja*OJBJ»l»j£-fe^©^5 >a 
>] #tfC, 03t?^L/clfeteCD^S§l^CDDRAM 

60 06 Hi, fAVX/^y-^^iLtfc^ 

) \tm&&t S i = 5 0 n 
m, T*-fe:/*T«KN A = 5 x 1 0 19 /cm 3 r&<3, V 

-^Rtf Fu-f>a;«»«F^-attNo = 2x 1 0 19 

tc, p + ^*s^->u^>r'^>«3. y-FfiL=o. 0 

7 u m, 3Ey- F G 1 «J©y- h^{b)^/l toxf, ffl 
ffijy-hG2PJ0Dy- FMffcRWt o xbftic, tox 
f=toxb = 4n mT'^^o 

[0 1 5 6 ] 06 2tt, "0" m*&frt*:<D'ik<DWtfr 

j£y-FGlCC«, VWL 1 - 0— 2 V<DWM. fflBfty 
-FG2^Clt VWL 2 = - 1 . 5 — 0 \!<DWM&** 
x., FU-Y> (Vv VU) CCii, VBL=-1. 5V^r 

^tl^o B^gtJ t o - t 5-c«*ii*Wf*?n. B$S1J 

fptCftSo 06 2CC«C<Dttf^(D, + 

[0157] rh-;l/CDSi^ u^;!/*^^*^^-? 

l. 6vccftorc^o 

[0 1 5 8 ] 0 6 3«, " 1 " *#ii*i*Of*<DS* 

^y-FGitctt % vwl i = o-2 vomm. Whv 

-FG2tC(l VWL2 = -1. 5 — OVCD^ifl^ 
?L. FU>f > F«) 4C«, VBL= 1 . 5V^# 

iti^. ccom^. mnt 5) + 

*;u#7wm(4«, -o. 6voc^^ri^o 

[0159] 6Lh©IS***6. f-^ "0" i "1" (D 
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UUB*©KU^>«flfeI d s ty-HEVg sCDBB^ 

thl = l. 6V, "0" f*- V t h 0 
= 1. 9V^1 l*l»ffiSAVth=3 0 0mV*s 

[0160] ^(DtefrtofFcm&tj: C <b«, 44 0 " 3 
*j&#B$, jKRhT* MB <VBL = - 1. 5V)tc^ft 

ws^atR-fe^ (i^F^ov, *M&y- ha*- 1 . 10 

5VCC«#Stt*) CD M 1 M f-**K«T4Cift 
<, jWUzJKD* 8 -** "1" fr6 "0" KSIkT';** 

&£5frx$>2> 0 *©*fl=tt, "i" r-ir-fe^©^* 

*^#f s ^«fl[3WfiS*tt»"C "0" *©-te 

tmv-o. 6VrAS<D&C*fU "0" :r-*©S# 
&#B# (tt$gljt 4) (DzKfwmtfcfcfc-O. 7 5Vr^> 
0, ffirtHC (0. 15 V) iSMELT^SfcCKD. f 5 -* 

[0 16 1] »^FG2^-hGl GC>tfLT, 
h <!: ? t ^^f^ H(Dgi* «^'J >^ 

44 1" 7 s -*-biKD^^*Jl/?Kf t ^«:fiS»3'& 
FGlOfiS^iOVil, 7- FJ8S4B&2 Vtc 

[0 16 2]#^t'^ fflBfty-hG2*H5E«{4 
(VWL2=-1. 5 V) <bb/ci#^CD 44 0 " 

ft06 2, 06 3&tf06 4K*H£0r, 065, 06 
6SOl6 7&C^to £y-hGl«, VWL1=- 
2. 5 V — 2 VOSdil-C^i. 
[0163] C©tt**>6* iftV- hG2«l/c 
it^CCB, iy-HG14-2. 5V£ 

0. 7V*tTtf4CiOT*&^. fi£r>T. *H»y- 40 
[0 16 4] CCW iy-hGl, fflf»y-hG2 

WHtoCjffSLO. IP%, hG 1 £n*3S^*SS 

^ ^ >ccr& i . sy- h g i (Dm&zmmc 1 v > 

7 ht5Ci^-C*5. t'^ Mfttt "0" #*ii#BS, 
-1. 5Vtt6^6, • FW>IBI©***flE 50 
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\%2. 5VCC&S. "0" S*i£AB*<Dfcf * 

- i v«c±tf£c<fca*r#*i«, htt*Rcc^4 

[0 16 5] [|SSfi(OJB!B6<D-fe;UTU-f<b»jfiXg] 
0 3 -0 6 (D^ISfiCOJfJSS 1 "Ctt, 4 F 2 (7)-fe^ffiacD-fe 

tt(D»«6*^CCCSi^rS. B6 8Att, **JS©Jfr«6 
KH££-k;VT U-fOU^T 1 ) H6 8BIK© 

I-T J»»rffil2rA?K S6 8 CB[5JD< Il-n* ft 

[o 16 6] c©safi(D^»"Ctt t zHfc<D*> »; ^ >SS 

6 0 1, 7 0 1©S!i^tofi«4fflOt, 9~f>\,>f- 
bM&<DM I S h^>^X£^6&&^^U -tz^TU-f 

(G2) 2 0#— ^tCjS^-r-S^- KiSWL2 £LX 

^6 0 1 *teO-&tol*fef*K:tftoti4o CCDlia&y- h 
2 0ft^(*L/"C(r»*©3W. *6J§)]I8 0 3, 8 0 4t* 

[0167] »20^'J3>!«7 0 1«. h 

2 o osfficcy- fmmkis i QfiWf&ztitcvmxte*) 

ity~b»mmi6*:ftux±y~h (gd 13^ 
tsa&y- h 2 0 tm^oxmrntzv- fswl 1 

ffiSjy-h2oit;i/777^> 
[0 168] sy- h 1 3 oiss^fflMB. mmmm 

U3>2^fcBl8 0 9. 8 0 7tIt»n^ o ^Itiy- 

1, WL 2 iafetf-TSV-^iBiBI9 o 2^sfT^^nr 
C^o 7-*ffi«l9 0 2^fiS$n/cB^->lln>^t 

if©iFMii9 0o^M3n 4 c©±ccku>t> 

ftfct^ei 4CC=3>^^ h"T^tr^ h«l (BL) 18WB 
[0 16 9] ^*W&KjfiXS*. 06 975MI39 1 * 

♦Jtaorttwrs. OT^PJtit iiit, 06 8 

B«©tt»Bt6 o 2*?&flsu cco±tc^a^yn> 
ifoy- b *ffi***4Bt 6 o 3 ^r«fa^€) 0 y- hmm 
«*4^6 0 3(i, f^cc>r^-^>^3nrfflwy-b 2 



* 
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0 £fj:Z>i><DV$>2> 0 

[0170] — 070 CC^-T <fc 5 tC, » 2 ©S/ "J 3 
>S«7 0 1 tC«ttBMtBS7 0 2 «K«U CCDt^S 
~C, H^t>aA^2(DVJ3>iS7 0 lWf^ 
SfSaiS ftgK ^ ^ >&A» 7 0 3 * JKfiK-r *. * L/ 

r, ifi2CDvy:3>a^7o lcD1itt®HbJ]S7 0 2£— 
sl&£l/T, 07 i fcjf<t&^it?m~c^ x ) ^>mm 
m<D?~ vtmMi 9^fiS*rSo ccdh2cd 

j/ya>ifie o i©y- H«fitt*4iH6 o 3<db&c, 
assist ^tntfk *2©^y=»>at«7o 

i£^*>?£AJi7 o 3©{£gr§(8tor. 07 2^ 

TJ:^^, /»*«BgSnyt->UrJ>*«7 0 1 

It^t (M. Bruel Electron 
ics Letters, Vol. 31, p. 120 
1. 1 9 9 5#as) o 

[0171] V n >«® 7 OHC, ^F-#8t*B 

HW*Jg«J-r4. *OSff*B7 3AiH7 3BK:S 
"To i7 3A«, ¥flt*^ 07 3 Bte^CDlI-I 
I' #rffi0 (0 6 8C©KffiCc#Jfrr£) BP 
^, STI (Shallow Trench Isol 
a t i on) &fc:J:0, y-FKill 9CC»-r*aS3 
tcmttWSMMl 0 4£it#>jAtoC t«: <fc t) , V v b 

[0172] C©«CC*-?-»Bt3tifcVU3>S«7 0 

l±tc, a 7 4 J; ^ ^ v n >Htl^ttiI 
8 0 1^WSo ^OT, 07 s^-r^^c 

7oi, F«**sjig i9. hssttftste 03^ 

I^i^>^t, »«8I8 0 2«rJBJiE"r4. CCD# 

«WL2iUra»IT4»»y- r2 Ot It, 

[0 17 3] CCDS, 07 etCTnTcfc^&C, ^ffiCC»< 
$/';:a>afl*8 0 3**SLfc«, H7 7fc7jVr<fc9 
^Bt«8 0 2rtCC^»;n>»^fcM8 0 4«ra»ii 

to. cn», :>y n>$tfb)gi£*tsu ^ffi^^^>^ 

jigs o 4 cD^ffitag^, > y ^ >ats 7 0 1 <Dm^<om 
wcftg-rs^&c-r^o 

[0174] 07 8*csvr<fc5ec. «*i&*ft 

fc^y :3>ffiMfcK8 0 4 <t 0±tC*4->y 3>i{fcl8 

03sx-; ^> u ^> y 3 >s«7 0 1 omw* 
&mm8 0 2tcstH$-a-/ctfc®t-r^ 0 c©tfc«^ 0 

7 9&c^-f <fc5K:, ^Stj88 0 2rttc^'j3>18 0 5 
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y n >s« 7 o i (ommfr e>*sja/a;fi fijKDj&a 

S/U3>i8 0 5tt t 7-FSl 

^tE£TS#ftfc^WteJBJ£3*K ^ya>»t 
Jg8 0 7 rafoft/cttffit-rs. 
[0 17 5]ft*5* S/y 3>JI8 0 5tt, V-*»tfF 

w>&ifcjft orfflt>6ti&4>cDT'&<9. >&-ri/feH 

10 [0 1 7 6 ] ^CCC. 0 8 OCC^-Tcfc^CC, 

*ftt LXm^tczs y =i >i£fbK 8 0 1 £x sr ^> 
t-S, L/T, 08 1 CC5«\fc3K:, i/»J3>18 0 5 

©fflijucc ^> y n >s< fcM*Ji5fiE o/c», f y 3 >gtf b 
iso i*»*urjs»ccKWLfc->y=i>««7 0 i 

O^ffitc^ y ^ >^t)R^K:<fc£y~- 1 6 

JgcDitgtx^>^c<J:0, 0 8 2CC7jV**J:3K:* > 
y 3>H8 0 5<DffflCC7- K«WL 1 iLtii^l'l.i 

y-h (gi) i 3*a»ii*JBfiJc , r4. c*ucj:*k 

20 >"J3>IS7 0 1 (D±Di<Diy- h 1 3 tTm<Dffi&) 
>f- h 2 0 i^Jl/777>f>3nr, ^ff^I^CD 

L2i L/-ca^*rS «fc StC^Z-Zs&I&ZtltcC tec ft 

[0177] COS, 08 3CC^*r<t^tC, V'J3>I 
{t^8 0 9^:^ffitCitfSL, ¥±i{bT^ 0 ^br, CCD 
->y3>g{bM8 0 9, 8 07^r, J/y3>18 0 5# 
BfflT^3ir4ii^>^$. H8 4A«C<DJK!8 
CD^PfflST^D, 08 4B«^cDI-r 8frffl0T'^> 

30 ciiocj:o, iy-h i 3©±tHa^«ffi*^y ^ 

>^fbK8 0 9, 8 0 7tI^/cftitV'j3>18 0 
[0178] C©SBt^'j3>i8 0 5«. 08 4 A 

2 o) ommcx b7^^wci^iti^, ->y=j> 

H8 0 5 temi£<D J: ^ &t KU-f>S^V-^l£fS[I©fi 
4>&< tfc FU^>J£««^ -7-K»#|Sl 
tc^»StiSCt^i&St?*So *C-C, STI^CCJ: 
^T, 08 5tC^-T<fc^CC, ^'J3>B8 0 50HF 

9 0 5*S»ii#JBj£-f 4. *^«Ka»K9 0 5». 
^CC07 3 ArattWL//c3R^«tJie»lR7 0 4 i^fcT^ 

[0179] CCDSn^^^-r^vaALx-C, 08 
6&c^rTJ:^C->y 3>®8 0 5 cDSgRcD^ y 3 >^b 
J^8 0 4&ca^4ffi3ten32©F W>. V-^*£IScH 
14, 15SMti. FU-T>ffitiH 1 4», *7 — F 

- FJ»*ift«:aj»L'r«iiy-X3Kt&4. fIL, ±ffi 
50 (D*^**ft»IBt 9 0 5 £ v - * StffcH l 5 4> 
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mmc&i& ur , y - x&ffcH 1 5 & K b -< >t£ffcn i 

<=fcl>o 

[0180] 087 tc^-r<fc o is u ^ >^{t 

^y ^ i x^^>^ct0. 08 8&ciFrr<fc5K:, 9R0 
IHMt9 0 0 a©y-*ffifWB 1 Ste^jfrrstSaoc* 

raw*, >-c\ ^swn>soJi«<?:x^^>^ 

CCJ:0, H8 9CC^-T<fc^tC, £ffil3l9 0 1 

3»9 0 2 4a»ii*JKfiR-r4. C©V-*ffi«9 0 2K 

[0181] coasR H9 occ^*r<fc^cc, ->u^ 

>mimm<Dmrsmmm9 o o b & D ^ur, 

09 HcSti^JC, f^7^^>-> (Dual 
Damascene) J: ^ , f v VM<DW<byLfrm 
ita>^^b?L9 0 3?:ML/dl B6 8B«cST 

[0182] £(±©j: ^tcco^sfecDj^fficcjcna, 

>^^(D±T©i^h 1 3<fct*B&y- h 2 0*iz;b 
2it'^ b»B LSr*/WjnX^*aF©i|!ii tf * ^rjfcEfc 

■rti«. 06 8 acc— ■ mmrcfikiytc^^ttc, 4F 2 <d 

1 3 <D±ffiSO*fl"Jffl» > V ^ >^{t)S 8 0 9, 8 0 7 r 

v-xiBj^9 0 2^, ^>mtmrcmt>tvfc^- 

Sfcffl h ^ > ^ #tftj£%*#ofI iffitfecDittl, ^DRAM-feil/ 
[ 0 1 8 3 ] 0 6 8 B CCthT J: 5 Wis C©*S6©^SItr 

h 1 3tc-fe;i/yT^^>5ii€>Cch^r^^o 
m«cj:0^y hS<ty-*ia«9 0 2 0 
9 0 2tcoi^rfe, ^y^>M{t^<D^Sli'es ; 5c 

[0 1 8 4] *<D«ftJf*Ll»»JB*, 06 8BtC#tl£ 
3tf r 0 9 2 itiKTo y ^ 9 0 2 <D±ffi&C«Mffl 
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-X1B^9 0 2©Htoi£#ffi{ctttooT, ^C©J:^tC"r 

>JKfiRory-^iBi»9 0 2*JB^t-T4. #i,>-cy-* 

iag g 0 2<zxwstcs/y =j>a{bK*j&flc*rs. cncc 

<to, ^»;=i>affcBlratotiry-xiBi»9 0 2*f# 

10 [ 0 1 8 5 ] 0 9 2 t* ? h »Jf^XfI4>±CD*Jfe 

oo**»u ctitee* hfHrOir* bJL&J&f&L 
IMSH^ n>^£tcJ:-Sn>^^ F^*^y9 0 6£ 

[0186] c©»(c, y-xie^9 0 2 4^»;3>a 

(Da^iA^Xgt?, ^0t'-; hi^3>^^ h?L(D{ig 
tn^o/ciirt, y-^iB^9 0 2 <b<£>5@$&#6& 

[0187] [ Jd*l/AJIJIi©»J»DSSB«] CCJt 
<DHt6©JB®«, DRAM^nft^JUMlSF 

1 2©gP^nM^y^>/il 2 aiftO, cn^CpM 
OKU-f>fi»ll 4 a*$J:tfy-*!MWtl 5 a^ 

30 fissna, ra»cc, as, H9, hi oBacflaio 

C, 01 litlSOp^+^^DRAM-fe^aijfi^rTST 
-etl-en, 057, 058, i5 9AM@5 9 
B, 06 0 A£&So 

[0 18 8] p^t^;HODRAM-fe;l/^/cS^ 

U/c07 AM@7 B(C»|£lt^fi, 06 0 BRlf 
06 OCCDiOCCft^o 

40 [0189] ?tj;t>*>. 060 Bcc7^-r<fc5cc, m 1(0 

V- F8WL 1 ±m2(D7- KiWL2 4(ilDttf4-Cf 

lL^i, iHK3ti/c^2<OC7- K«WL2CC«C© 
lfl[VWL 1 L^Oil^lflVWL 2 L (0<Z)04Ttt, 
SlSfiV S S i^WC^iEmfi) *-^^S D ^/c, as? 

Stifct-^ h«BLtc«, ^SI«{ftVSSJ:0(ai^«(4 

50 ^t';7t*^xl/^Fo>^tWf-r 
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[0190] 7-$ffi$\t* m 1 ©9-K8WL 1 (fCm 
Sg«fl[VSS<fcOiefC»iE<D«fil[VWL 1H*^. 12 
<D7- K«WL 2CC«C(D«{iVWL 1 Hi «5 fcMKlK 
liftfl[VWL2H%#^.4. C^C<fcl 3 1 + *Jl/#f s 

[0 19 1] "0" 7 s - JKR3tifc» 

" 1 " 7^-^S^iA^CD|^<b|5]^|(Dm{4VWL 1 LS? 
VWL2L44«. ^LX:. miRZtltcVv bMBL 
ltl* % lilfi V S S<tDiSl*jE(D«i4VBLH*^^ 

tfllfrca* "0" f r -^«*ii*ti4o 

[0192] — i6oc«, miw- h I 3tm 
2<r>¥- f 2 oicitmM&omtezttn&m^r:* cn 

e>»l©y- h 1 3 tm2<DV- F 2 0 CC|Hl 
*T|g«r^*»£*^LTl>£ B CCD06 o ccctjVTJ: 
5tc, " l M .f r -^»#ii*oBR«:«. ilfl?3*i/t3i l 
&£>'Sff 2 <D 7 - FH9WL l&O i WL2CC, S2gM(4V S 
S£9ffilvgtf)«{iVWLL*^£, iKRSftfcfcf* F 
«BL«:&. aiS«fiVSSJ:OfiC^©*{aVBLL 

[0193] ?-*ffi$\*. miikvm2<r>y-vmw 

[0 194] "0" r-ZWZ&frtefte. MfRZtitcm 
1RI^SI2©C7-F«WL 1&0'WL2K:, "1" 

IBL &C«S*£«ffiV S S <£ 0 iS OjEOSft V B L H 4 
C;TUCJ:0, StRSn/cy-tU-fe^MC-CFU 

r*4 "o" 7 s -*#»*i&s*i4o 

[0195] 

sn<oy- h^<t4^^*^*iw<t[niB$^2(Dy 

[0 l ] SjaS^-rffll^SDRAMHsiKOS*^* 
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^•T0"e&£ o 

[0 2] ISDRAM-fe;b(DSJl^JlS4l^0J-r€>^CD^ 

[03] C<omM<DMM(OBM UCcfc^DRAM-fe;KO 

[04] |5IDRAM-fe;U*flBC^c-feil/TU-f©lf1illK 
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